Sinomenine hydrochloride inhibits human hepatocellular carcinoma cell growth in vitro and in vivo: involvement of cell cycle arrest and apoptosis induction.
Hepatocellular carcinoma (HCC) is one of the most common malignancies worldwide. However, therapies against HCC to date have not been completely effective. Sinomenine hydrochloride (SH), an anti‑arthritis drug applied in clinical practice, has been reported to have in vitro anti‑neoplastic activity in various cancer cells. Whether SH inhibits HCC remains unknown. For this purpose, in this study, MTT assay was used to determine cell growth. Flow cytometry, Hoechst staining, DNA fragmentation, western blot analysis, immunohistochemisty and TUNEL staining were performed to investigate the mechanisms involved. The in vivo activity of SH was determined using a mouse xenograft model. SH inhibited the growth of various types of human HCC cells in vitro. We found that SH promoted cell cycle arrest in the G1 phase and sub‑G1 formation, associated with the increased p21/WAF1/Cip1 expression. Additionally, SH induced caspase‑dependent apoptosis, which involved the disruption of mitochondrial membrane potential, the increased release of cytochrome c and Omi/HtrA2 from the mitochondria into the cytoplasm, the downregulation of Bcl‑2 and the upregulation of Bax, the activation of a caspase cascade (caspase‑8, -10, -9 and -3) and PARP, as well as the decreased expression of survivin. The SH‑suppressed growth of human HCC xenografts in vivo occurred due to the decrease in proliferation and the induction of apoptosis, implicating the activation of caspase‑3, the upregulation of p21 and the downregulation of survivin. These findings suggest that SH exhibits anticancer efficacy in vitro and in vivo involving cell cycle and caspase‑dependent apoptosis and may serve as a potential drug candidate against HCC.